INTRODUCTION
The music industry has been the pioneer of the digital innovation 1 and experienced dramatic change as a result of digitalization that triggered the internet economy.
2 It has the potential to be an important "first adoption" platform for new technology, such as blockchain, and to set trends. 
I. SUMMARY LOOK AT THE MUSIC INDUSTRY
According to the New York Times (2016), "the big sales numbers that have sustained the recorded music business for years are way down, and it is hard to see how they could ever return to where they were even a decade ago". 3 The shrinking sales have been caused by a range of activities of online users. In 2017, the industry reported a small growth. According to the IFPI Report 2017, " [b] efore seeing a return to growth in 2015, the global recording industry lost nearly 40% in revenues from 1999 to 2014", with the global recorded music revenues totaling US $15.7 billion, rising by 5.9% on 2015. 4 The growth of streaming revenue was reported at 60.4%. Streaming (i.e., offered by digital companies such as Spotify) took up the majority of revenue in digital sales (59%); the digital revenue took up half of the global music industry market. The new status quo is that music is accessed more or mainly through streaming services.
The standard way of producing music with big label companies usually involved exclusive recording contracts between the companies and the artists. Artists assigned all copyright to the label company for any music they created while the contract was in effect. They often shared commercial risk-the costs the company incurred to eventually bring the music to the market were in the end paid for by the artist from the earnings their records brought. An example has been reported over Mick Hucknall's split with Warner Music: "Hucknall told a newspaper it was wrong that despite him having paid recording and marketing costs, the record company still owned the master tapes". promote artists (…). In doing so, labels take an up-front risk, as the commercial success of artists is difficult to determine." 8 It will be interesting to see if artists prefer to rely on online networks and fan bases, including the possibility of crowdfunding and licensing their creations directly or rather seek the support of investors such as label companies.
II. COLLECTIVE MANAGEMENT ORGANIZATIONS (CMOS)
Collective Management Organizations (CMOs) operate on the basis of national and international legislation. Their purpose is to collectively license works on the terms they negotiate, monitor the use, collect revenue and redistribute it among right holders. 9 They also act as lobbying organizations, representing members in the public debate and in pushing for effective protection.
10 Because of CMOs, artists holding their copyrights may be remunerated directly.
From the legal perspective intellectual property rights ought to be central to the development of the arts. The international copyright protection system has been introduced in the 19 th century (the Berne Convention for the Protection of Literary and Artistic Works of 1886), the collective rights managements for performers and producers-in 1960 in Europe; 11 now, most works created since then have been enveloped in a specific legal background. However, legislation we have today has been created and enacted in a different reality, before the digital era: before the internet, digital databases and ledgers, Big Data analytics and on-line payments.
As the music industry is becoming more digital and global, copyright protection systems have remained territorial and country-specific. As Schroff and Street (2017) Intermediaries such as CMOs handling the distribution of royalties operate under different sets of rules (common and civil legal regimes showing most differences), have different works portfolios, different reach, authorization, effectiveness, etc. The system which has been developing for over a century now cannot be overlooked: Spotify has been sued over streaming music for which it has only a part of the license rights (e.g., the license to stream recordings but not the compositions, as in the case brought against Spotify by Wixen at the end of 2017). 13 One may argue that the global digital music industry requires a smaller number of intermediaries for the distribution of music to work. It also needs a more fitting technology, as well as a more fitting legal framework. However, the task of regulating new technology may be compared to putting paved paths on the building site. When it is not known yet how future users will walk around, it is almost impossible to determine where the paths should be placed. It may be better to watch where people actually walk and then build pavements, for the ease and safety of pedestrians, according to customary use. Of course, this simple example overlooks the fact that many industries are in almost constant development.
III. REPORTS LEADING TO THE MULTI-TERRITORIAL LICENSING OF MUSICAL WORKS IN EUROPE
As a part of the Digital Single Market policy, the European Union has analyzed the challenges and hurdles of collective management of copyright for several years; the reports led to the EU to the introduction of the 10 17 It has been argued by scholars that outdated and incompatible databases are one of the weak points of the CMOs (becoming the so-called "black box").
18
KEA Report issued in 2012 19 focused on transactions costs, which "include all the costs incurred when a transaction takes place". 20 The document mentions transaction costs connected with identification (identifying the right owners), negotiation (with CMOs or record producers and publishers) and monitoring (the costs of making sure the contract is complied with). In 2012, identification costs were found to still be challenging for online music services. The report identified such causes: fragmentation of rights among various right owners: a single track will be covered by authors' rights (composer and lyricist), performers' rights (singer(s) and musician(s)), the record producer and the music publisher (if they acquire the rights from the right owners by transfer). 21 Another issue is the uncertainty of rights ownership, i.e. lack of appropriate information often leading to double payment or even several payments for the same track. 22 Whether the fragmentation of works is described as above or by reference to the rights of control (reproduction control, distribution control, performance control and communication control) 23 or to any separate rights or fields of exploitation 24 -it is likely to remain the biggest obstacle for any attempts of international legislation.
Importantly from the perspective of blockchain applications, the 2012 report provides: "Creative Commons licences introduce flexibility in licensing processes by anticipating the terms and uses permitted by 16 Ibidem, at 18-19. 17 
…) that the Commission has resorted to its default policy instrument of increased competition. Our study has revealed that this approach leads to significant policy weaknesses that impact negatively on stakeholders (…) The result is a system which is unlikely to serve the smaller (and, in practice, the vast majority of) right holders to the same extent that it will benefit larger and more successful ones".
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IV. BLOCKCHAIN
According to the analyses (including O'Dair 2016) 28 , there are a few main applications for blockchain in music: a networked database for music copyright information; a new file format; fast, frictionless royalty payments and access to alternative sources of capital; transparency and a way to reevaluate IP rights.
A. Blockchain Databases
The idea of a networked database is related to the fact that blockchain is not stored in a single database but in a decentralized one where every participant of the network should at each moment have a copy of the same 25 29 In particular, such databases may decrease the transaction costs associated with the process of identification.
However, copyright under the Berne Convention (1886) does not require registration of works. Storing copyright information on a blockchain could lead to a regime requiring every work to be time-stamped in the digital database. 30 If a digital decentralized database emerges, it is also important to raise questions whether it would apply to all existing works. Another question would be how to avoid disparities among right owners and digital discrimination, how to treat blockchain evidence in case of disputes, how to protect copyright effectively and how quickly would the right owners become aware of an infringement. As Sevelyev (2017) points out: "although judges will have to pass some period of acclimatization for such kinds of evidence, like for any new types of evidence based on technical innovation". 31 It is interesting to see that large CMOs have already begun working towards a metadata blockchain database solution (some in cooperation with IBM) and are sharing information about it at a relatively early stage.
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B. New Music File Format
The O'Dair Report brings the example of the Dot Blockchain Music initiative by Benji Rogers, whose idea is to store copyright information on a certain format, introduce a trusted database and preferably lead to the emergence of a new digital music file, addressing the existing issues by changing the very asset. 33 According to researchers, the blockchain makes it According to Bobby Owsinski, the new format is not likely to succeed since streaming is the way we now consume music. He claims that "[f]ormats like Mini-disc, digital compact cassette, Super Audio CD (SACD) and DVD-Audio Disc were an effort to sell people yet another round of product they already owned. They offered no added convenience to the consumer (the audio quality was better, but that"s never been a driving factor with music delivery formats) and all failed miserably". In his view, blockchain as a file format provides no consumer advantage and therefore is not likely to replace on-line streaming. 35 In the context of information databases and "wrappers", the O'Dair Report poses the important question who would "enter the data" and "who would verify it". 36 It is often stated that blockchain technology eliminates intermediaries. 37 However, arguably, the introduction of blockchain technology, even though it is decentralized by definition, would not necessarily eliminate intermediaries. It would either introduce a new intermediary (such as the blockchain provider and the associated network) or would need to be interwoven into the existing copyright regimes (involving the distribution of royalties by the CMOs). This is also important in light of the fact that blockchain innovation in the US "has led to something of a patent rush, with numerous patent applications being filed for blockchain-related inventions in the last few years". 38 Elimination of some intermediaries is likely to bring new intermediaries, even if such new ones operate under different tools and standards, have different roles, objectives or structure (such as a decentralized network) than the ones they replace.
C. Micropayments and Smart Contracts Platforms
Blockchain may allow payment directly to the right owner and such option could also stimulate "tips" and other bonuses. The O'Dair Report makes a point about "low transaction costs of cryptocurrencies". This is not 34 56 The question of emerging bottom-up regulations certainly calls for further research.
CONCLUSION
The image of the digital music industry shown in the reports and analyses presents several opportunities for blockchain technology applications, such as addressing the issue of fragmentation of rights and the lack of effective, transparent and fair standard practices. Currently, even legislation preceded by thorough analysis appears to be too slow or inadequate. In such circumstances, the processes defined by the balancing of transaction costs are even more likely to determine the future. The possibility to eliminate existing intermediaries is likely to give room for new intermediaries, with different roles but nevertheless important for the integrity of the entire working system. Rapid growth and a significant need for a self-imposed standard may lead to an adoption of a new approach by the market participants without interference from the legislator (such a phenomenon is usually described as lex mercatoria). The example of the Creative Commons license, quoted by several authors in this context, may be key to understanding how new technology fits into the social as well as legal and economic backgrounds. It is not impossible to imagine a blockchain solution finding its way into music. In this industry, it is not difficult to maintain the fundamental purposes of the system-balancing the protection of the creative process and, at the same time, the existence of participants of the chain which eventually brings the music to the listener. Whether blockchain may become a new form or iteration of the lex mercatoria-remains to be researched.
